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(57) ABSTRACT 

A call rcroutcr routes a call through a data link when a called 
party is engaged in a data call. The call rerouter evokes a "T' 
connection in a switch that is in a connection path of the 
called party's call and.deter mincs_wh etber,th e calle d party is 
engaged in a data call or a non-data call. 1 f erigaged'in'a'data 
■ call, the rerouter retrieves called party information to deter-_ 
mine ifl he caUeS party is a subscriber to a data network such 
as an Internet Service Provider (ISP). If so'.^the call "rcroutcr 
informs the caUed party through the data network that a call 
is waiting to be connected. If the called party desires, the 
rerouler routes the call through the data network to be 
connected with the called party. If the called party is not a 
subscriber to an ISP (or data network) or not engaged in a 
data call, the call rerouter returns a message to the calling 
party that the called party is unavailable. 

12 Claims, 7 Drawing Sheets 
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FIG. 6 
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CALL REROUTER METHOD AND 
APPARAIUS 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The present invenlion ts directed lo a call rerouter for calls 
directed to a terminal engaged in a data call. More 
specifically, the present invention is directed to a system and 
method that determines if a called party is involved in a data 
call and, if so, allows the call to be redirected through a data 
network to the called party. 

2. Description of Related Art 

Conventionally, when one parly calls another party who is 
off-hook, the calling party receives a busy signal. The busy 
signal is an indicaiion to the caller that the called party's 
telephone station is unable to accept their telephone call at 
that time. Thus, the telephone call cannot be completed. 

A call wailing service is eflfective when the called party is 
engaged in an analog voice connection but is not effective 
when the called party is involved in a data call, such as being 
logged onto the Internet through a modem connection. 
Typically, the call waiting service is disabled (e.g. by 
entering *70) when the data call is initiated. However, if call 
waiting is not disabled, the data call may be disconnected 
when another call attempts to be connected and loss of data 
may occuir. Thus, there is a need for a new technology lo 
handle calls to a party engaged in a data call. 
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A call rerouter reroutes a call through a data link when a 
called party is engaged in a data call. The call rerouter 
evokes a "T' connection in a switch that is in the connection 
path of the called party's call and determines whether ihe 35 
called party is engaged in a data call or a non-data call. If 
engaged in a data call as detected by the invention, the 
rerouter retrieves called party information to determine if the 
called party is a subscriber to a data network such as an 
Internet Service Provider (ISP). If so, the call rerouter 40 
informs the called party through the data network that a call 
is waiting to be connected. If the called party desires, the call 
rerouter routes the call through the data network to be 
connected with the called party. 

If the called party Ls not a subscriber to an ISP (or data 45 
network) or not engaged in a data call, the call rerouter 
returns a message to the calling party that the called parly is 
unavailable or returns the traditional busy signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 50 

The preferred embodiments of this invention will be 
described in detail, with reference to the following figures, 
wherein like numerals reference like elements, and wherein; 

FIG. 1 is a block diagram of an exemplary embodiment of 55 
a call rerouter system; 

FIG. 2 is a block diagram of the call rerouter of FIG. 1; 

FIG. 3 Is a block diagram of another exemplary embodi- 
ment of a call rerouting system; 

FIG. 4 is an example message display according to one ^° 
embodiment of the present invention; 

FIG. 5 is an example message reply display according to 
one embodiment of the present invention; 

FIG. 6 is a flowchart of a call rerouter process; and 55 

FIG. 7 is a block diagram of an example call rerouter 
system embodied in a local exchange carrier. 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram showing a call rerouter system 
1. The call rerouter system 1 includes a telephone network 

50 and a data network SI. Telephone stations 10 and 12 are 
coupled to the telephone network 50 through Local 
Exchange Carriers (LEC) 20 and 70. The telephone station 
12 is coupled to the LEC 70 through either a modem 14 of 
a terminal 80 (shown in FIG. 1) or through a direct connec- 
tion to line 15 (not shown). The modem 14 also couples the 
terminal 80 lo the telephone network 50. 

An Internet Service Provider (ISP) 100 is coupled to both 
the telephone network 50 and the data network 51. 'llie ISP 
100 provides data network service to ISP subscribers by 
receiving telephone calls from the telephone network 50 and 
connecting the telephone call lo the data network 51 as a 
data call. The signals transmitted &om the ISP 100 to the 
modem 14, for example, contain data signals which may be 
distinguished from voice signals through appropriate signal 
processing as embodied in this invention. 

A call rerouter 30 is also coupled to both the data network 

51 and the telephone network 50. FIG. 2 shows a block 
diagram of the call rerouter 30. As ^own in FIG. 2, the call 
rerouter 30 includes a controller 31, a network interface 33, 
a database interface 35 and a signal processor 37. The 
controller 31 communicates to other device on the network 
50 through the network interface 33 and retrieves informa- 
tion Grom the database 40 via the database interface 35. 
Whether a called party or calling party is a subscriber may 
be determined by checking the party's identification code 
(such as their telephone number) against entries in database 
40 that designate subscribers and non-subscribers. 

Programs stored in a memory (not shown) are executed by 
the controller 31 to perform required functions. This 
memory may be a RAM, ROM, hard disk, floppy disk, 
magnetic tape, or the like. 

The signal processor 37 performs signal processing to 
distinguish a data call from a voice call and returns the 
results of the signal processing to the controUer 31 as will be 
described more fully below. Each of the elements 31, 33, 35 
and 37 are connected by way of a communications bus 39 
which may be a SCSI bus, local bus, Ethernet, LAN, WAN 
or the like. 

When a caU is directed to a subscriber at the terminal 80 
or telephone station 12, determined by a lookup in database 
40 of the called party's identification code, for example, the 
call is received by the call rerouter 30 based on the called 
parly at terminal 80 being a subscriber to Ihe call rerouting 
service. The call rerouter 30 first determines if the subscrib- 
er's terminal 80 (or telephone station 12) is busy. To 
determine if subscriber's terminal 80 is busy, the call 
rerouter 30 detects whether an out of band signal is sent from 
LEC 70 switch to the controlling switch in the carrier's 
network which may be the LEC 20 switch, indicating that 
the line is busy. 

If not busy, the call rerouter 30 routes the call to the 
telephone station 12 and releases control. However, if busy, 
then the call rerouter 30 determines if the subscriber 
(terminal 80 or telephone station 12) is engaged in a data 
call. 

If the subscriber, i.e. the called parly, is engaged in a data 
call, then the call rerouter 30 retrieves subscriber informa- 
tion from a database 40 to identify a data network ID (such 
as an IP address) for the subscriber. Once identified, the call 
rerouter 30 sends a message to the subscriber at terminal 80, 
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for example, through the data nctworit 51 to alert the 
subscriber of the call. The message may inchidc identifying 
information about the calling party, such as their name, 
telephone number, or the Uke so that the subscriber may 
decide whether they wish to communicate with that particu- 
lar calling party. 

In order to receive the message sent from the call rerouter 
30, the subscriber may be provided with custom software 
that recognizes the messages being sent from the caU 
rerouter 30. For example, the software may be a background 
application that is initiated when the subscriber runs his/her 
data communications software (such as a plug-in application 
for the Netscape™ Internet browser software). Thus, in this 
example implementation, the software may maintain an 
open TCP/IP port for receiving call rerouter 30 messages 
which are then output to the subscriber via his/her terminal 
80. Alternatively, these functions may be performed by a 
separate device that is in communication with the subscrib- 
er's terminal 80 and the communications Une 15. The above 
would also be performed if the subscriber is the calling 
party. 

'Ilie messages from the call rerouter 30 may include the 
option of accepting the call, declining the call, or sending a 
reply message to the calling party. If the subscriber decides 
to accept the call, the call rerouter 30 reroutes the call 
through the data network and connects the subscriber to the 
call. Otherwise, if the called party declines the call, a signal 
is sent back to the call rerouter 30 to broadcast a prerecorded 
or synthesized audible message to the caUing pany that the 
called party is unavailable. For example, the message "The 
party you are calling is not available to take your call. Please 
call back at a later time" or the like, may be broadcast to the 
calUng party. 

Similarly, if the called party decides to send a reply 
message, the subscriber may be provided with a menu of 
optional messages that may be sent back to the calling party. 
For example, the subscriber may send the message "I am on 
the Internet, please call back in 5 minutes", "I will log off 
and call you in 5 minutes" or the like. 

In the embodiment shown in FIG. 1, the call rerouter 30 
is an independent device connected to telephone network 50 
and data network 51. However, as shown in FIG. 3, the call 
rerouter 30 may be incorporated into a distributed system of 
processors 60, 61 in telephone network 50. In the embodi- 
ment shown in FIG. 3, each of the processors 60 and 61 is 
connected with data network 51 and has access to database 
40 which contains the necessary information for processing 
and routing calls through the networks 50 and 51. For 
example, database 40 may include information about the 
called party such as an identification code, whether the 
called party subscribes to an ISP, information about the ISP 
(such as access number and the like), the IP address of the 
called party, and the like. 

'Vhc processors 60 and 61 are further connected to LECs 
20 and 70 respectively The LECs 20 and 70 perform call 
routing and processing functions on the telephone calls at a 
local level. The LECs 20 and 70 are typically systems owned 
and run by local telephone companies. The LEC 20 routes 
the call from telephone station 10 to the network 50. LEC 70 
routes the call from the network 50 to the terminal 80 (or 
telephone station 12). This process can be reversed when 
terminal 80 (or telephone station 12) becomes the calling 
party and telephone station 10 becomes the called party. 

For simplicity, the following description of the invention 
will as^me a centralized call rerouter 30 as shown in FIG. 
1. It should also be noted that while FIGS. 1 and 3 show only 
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the telephone station 10 and the terminal 80. As is well 
known, telecommunications networks typically have hun- 
dreds or thousands of service subscribers, any of which may 
be a calling or called party. Only the telephone station 10 and 

5 terminal 80 are depicted in order to simplify the description 
of the invention. 

The network 50, inclusive of the LEC 20, further includes 
at least one "T' connection device for establishing a "T" 
connection in the connection path between terminal 80 and 

^0 ISP 100. This "T' connection may be established at any 
point along the connection path between the tenninal 80 and 
ISP 100. The "V connection device allows for unininisive 
analysis of the signals being sent between the terminal 80 
and ISP 100. The creation of the "T" connection is well 

15 known in the art and is described, for example, in The Bell 
System Technical Journal, October 1980, pages 1397-1416 
which is hereby incorporated by reference. 

In the conventional systems, when, for example, the 
telephone station 10 places a call to the telephone station 12 

^ while the modem 14 is coupled through the telephone line 15 
and the terminal 80 is logged onto the ISP 100. As discussed 
above, in a conventional telephone system, either a busy 
signal is returned to the telephone Nation 10 or the modem 
14 could be "bumped off" its connection with the ISP 100 if 
call waiting is active. This imdesirable result is avoided by 
the call rerouter 30 for subscribers to the call rerouter 
service. 

For a subscriber, which may be either the calling party or 
the called party, the call rerouter 30 sends a signal to an 
appropriate "T' connection device to establish a "T" con- 
nection in the connection path of the terminal 80 instead of 
returning the busy signal to the telephone station 10 when 
the LEC 70 returns a busy signal. For this example 
embodiment, the "T' connection is established in telephone 
Hne 15. The "T' connection may be established automati- 
cally using software applications that are readily apparent to 
one of ordinary skill in the art. 

Once the "T" connection is establi^ed, the call rerouter 
30 analyzes the signals to determine whether the telephone 
Hne 15 is carrying signals for a data call or a non-data call 
(voice call). The analysis performed by the call rerouter 30 
includes known signal processing methods that are capable 
of reliably discriminating voice signals from either modu- 

4j lated voiceband data signals or unmodulated baseband data 
signals (such as with ISDN transmissions). In addition, 
specific baseband data protocol stacks used by the ISP 100 
may be recognized if the traffic is unmodulated baseband 
data. For example, if the ISP 100 uses ISDN baseband 

50 protocol to transport Internet information. High level 
DataUnk Control (HDLC) bit-padding and framing, HDLC 
flags, or the like may be recognized. In addition, the trans- 
port of IP packets within the frame strucmre of the baseband 
data may also be recognized. 

55 Examples of the signal processing methods include deter- 
mining the number of zero crossings, peak-to-average ratio 
or peak-to-min ratio (high for voice, low for data), the 
existence of data answer tones, and the like. Any manner in 
which signals may be analyzed to determine whether they 

50 are data or non-data may be used without departing from the 
spirit and scope of this invention. Once the signal analysis 
is complete, the "T" connection is terminated. 

If the telephone Hne 15 is carrying non-data call signals, 
the call rerouter 30 rctiu^ns a busy signal to the telephone 

65 station 10 or sends a message indicating that the called party 
is not available to take the call. This message may be a 
prerecorded message, a synthesized voice message, a busy 



09/16/2003, EAST Version: 1.04.0000 



us 6,169,796 Bl 

5 6 

signal or the like. However, if the telephone line 15 is Scr. No. 08/625,963 discloses a system and method for 

carrying daU call signals, then the call rcrouter 30 retrieves notifying a user of a waiting call and allowing the user to 

from the database 40, information regarding the called party place the Internet call on hold to accept the wailing call, 

and determines whether the called party subscn*bes to an ISP. Both approaches, or a combination of these, may be used 

If so, the rerouter 30 obtains information relating to the ISP. 5 with the present invention. 

In addition, the database 40 may further include the IP F^^. 6 is a flowchart of a call rerouter process. The call 

address of the called party The IP address may be either P^«^ performed if either the called party or the 

J 11 J If .1. in -ij • calling party is a subscriber to the call rerouter service, 

permanent or dynamicallv assigned. If the IP address is ^ r^i^ ^ „ . „ j. 

dynamicaUy assigned, the caU rerouter 30 must contact the step SlOO, the caU rerouter 30 receives a call directed 

called party's ISP to obtain the currenUy active IP address lO lo the caUed party, routes the call through the telephone 

f i_ 11 J -n. 11 J . I^^r^ i_ j networK 50 to the called party (either terminal 80 or tele- 

for the caUed party. Tlie caUed party s ISP may be contacted ^^^^^ and goes to step S200. In step S200, the 

using the infonnation obtained from database 40 A dynami- ^^^^^^^ determines if the called party's line is busy 

cally assigned address may be obtained whUc the call using an out ofband busy signal detection method. If the line 

rerouter 30 interacts with the ISP 100 from a database ^ busy, the caU is connected in the conventional manner 

associated with ISP 100 (not shown) that stores the identi- 15 ^j^ough the telephone network 50 and the caU rerouter 30 

fying information of the called party and the called patty's goes to step SllOO and ends the process. Otherwise, when a 

currently active IP address. busy signal is retunoed, the call rerouter 30 goes to step 

Once the IP address for the called party is obtained, the S300. 

call rerouter 30 sends a message to the called party's In step S300, the call rerouter 30 sends a command to an 

terminal 80 using the IP address, via the data network 51, to appropriate "T" connection device causing a 'T' connection 

inform them that a call is waiting. As described above, the to be created in the connection path of the called party and 

reception of the message may be facilitated by custom goes to step S400. Instep S400, the caU rcrouter 30 analyzes 

software ninning in the background of the called party's signals received from the "V connection, determines if 

Internet browser, by a separate device in communication ^^S^^ representative of a data caU or a non-data call 

with the called party's terminal 80 and the communications ^H?. B^" 'o.^^^P ^500. Once the signals are analyzed, the 

ic ^, tv,« 11™ Tk:,. f«™ - connection is released. In step SSOO, the call rerouter 30 

une 15, or the like. This message may be in the form 01 a t^^nn r l h j • • 1 j • ^ n 

™ , jio-i,., „a :wi ^^-c,™ fiocs to step S600 if the called party is mvolved m a data call; 

dialog box on a display, an audible message, a text message, • „ . : . conn. 

r . ^ .1* .., » T c .1- otherwise, the call rerouter goes to step SSOO. 

a series of tones, or the like. An example of the message , c^^r^ , „ - , 

, . . - A Tu A u\ L A ■ In step S600, the call rerouter 30 retrieves called party 

display is shown in FIG. 4. The audible messages and senes . , - , . ^ , rr-n r -l 

u u J . . .u 11 J . .u I. J- 30 mformation, mcludmg the called party s ISP, from the 

of tones may be broadcast to the called par y through audio ^^^^^^^^ \^ ^^^^^^^ I ^^'^ ^^j, 

output devices attached to the called party s terminal 80. ^^^^j^^ 3^, ^^^^^^ ^g^j^ jf the called party Ls not an ISP 

After receiving the message that a call is waiting, the subscriber; otherwise, the call rerouter goes to step S900. In 

called party may accept the call, decline the call, or send a step 5800, the call rcrouter 30 returns either a busy signal or 

reply message by pressing the appropriate graphical buttons a "called party is unavailable" message and goes to step 

associated with a displayed dialog box using a pointing SllOO and ends. 

device, for example. An example of the message reply In step S900, the call rerouter 30 obtains the IP address for 

display is shown in FIG. 5. Other means, such as audible called party and goes to step SIOOO. The IP address may 

commands using voice recognition techniques, may also be be obtained from the database 40 or from a memory or 

used to either accept, decline or send a reply message. If the ^ database in ISP 100. Thus, if the IP address is dynamicaUy 

called party declines the call, either a busy signal or a assigned by the ISP 100, the call rerouter 30 retrieves the IP 

message is sent to the calling party 10 informing them that address that the called party is currently using from the ISP 

the called party is not avaUable to accept the call. lOO. The call rcrouter 30 may retrieve the IP address by 

If the called party accepts the call, the call is routed connecting to the ISP 100 and searching for the IP address 

through a telephony device of the call rerouter 30 and data 45 in the memory or database of the ISP 100 based on infor- 

network 51 to the called party without interrupting the data matioo about the called party, such as his/her telephone 

connection of the called party to the ISP 100. The telephony number, name, login id, and the like, 

device converts the analog voice telephone signals into data In step SIOOO, the call rcrouter 30 obtains the IP address 

packeLs that may be transmitted through data net work 51 and and sends an alert signal to the called party's terminal 80 

converts data packets received into analog voice telephone 50 notifying the called parly that there is an incoming call. The 

signals that may be output at telephone station 10. In this alert signal may be a displayed message that includes 

way, the calling party is able to carry on a conversation with information identifying the calling party and the choice of 

the called party over the data network without interrupting either accepting the call, declining the call or sending a reply 

the data cormection of the called party. The telephony device message. 

may be incorporated into the signal processor 37 of the call 55 if the caUed party declines the call, a busy signal or a 

rerouter 30 or may be a separate device within the call "caUed party unavailable" message is sent to the calling 

rerouter 30 or an external device coupled to the call rerouter party. If the called party chooses to send a reply message, the 

reply message chosen is returned to the calling party. If the 

The notification and acceptance of a waiting call may also called party chooses to accept the call, the call rerouter 30 

be performed in a manner as disclosed in commonly 60 routes the call through the data network 51 using a telephony 

assigned co-pending U.S. patent application Scr. Nos. connection to the IP address of the called party. The call is 

08/562,678 and 08/625,963, the disclosures of which are then passed on to the called party through his/her ISP 100 

hereby incorporated by reference. U.S. patent application connection. In this way, the called party may receive tele- 

Ser. No. 08/562,678 discloses a facility to alert a subscriber phone calls while still being logged on to the data network 

whose telephone station set is connected to the Internet of a 65 51 without interruption. Futhcrmorc, the called party may 

wailing call via the Internet connection without interrupting continue working on the data network 51 while receiving the 

the subscriber's Internet connection. U.S. patent apphcation telephone call. 
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FIG. 7 shows a block diagram of another embodiment of 
the present invention. 'Phis embodiment differs from the first 
embodiment in that the processing is performed at the LEC 
70 level. Thus, as showTO in FIG. 7, ihe LEC 70 includes at 
least one processor 71 that has access to a database 73. The 
processing and routing are performed in a similar manner to 
that of the first embodiment by the processor 71 using 
database 73. 

In another embodiment of the invention, the called pany 
may disable the call rerouter process. In this embodiment, 
the called party may designate limes in which he/she does 
not wish to be disturbed while logged onto the data network 
51. For example, the database 40 may contain a field that 
designates the times of day, days of the week, and the like 
that the call rerouting process is to be disabled. When the 
call rerouter 30 retrieves information from the database 40, 
it will then retrieve the field containing the "do not disturb" 
time periods and compare them against the current time. If 
the current time falls within one of the lime periods, then the 
call rerouter process will be terminated and a corresponding 
busy signal or message will be returned to the caUing party. 

Likewise, the called party may dynamically indicate that 
he/she does not wish to be disturbed by entering a code (such 
as #99) when first logging onto the data network 51. Tins 
code may set a flag in either the terminal 80, an ISP database, 
or the database 40, that the subscriber does not wish to be 
disturbed during his/her current data communication ses- 
sion. In this way, the called party may disable the call 
rerouter process for specific times when he/she is logged 
onto the data network 51. 

While this invention has been described with specific 
embodiments thereof, it is evident that many alternatives, 
modifications, and variations will be apparent to those 
skilled in the art. Accordingly, the preferred embodiments of 
the invention as set forth herein are intended to be Utustra- 
tive, not limiting. Various changes may be made without 
departing from the spirit and scope of the invention as 
defined in the following claims. 

What is claimed is: 

1. A method for operating a call rerouting device, com- 
prising: 

receiving a call from a calling party directed to a called 
party; 

first detecting whether a busy signal is received from the 
called party; 

second detecting whether the called party is engaging in 

a data call on a data network if permitted and if the busy 

signal is received; 
alerting the called party through the data network of the 

call if permitted and if the called party is engaged in the 

data call; 

placing a "V connection in a connection path of the data 
call; 

receiving signals from the "T" connection; 

processing the signals received from the "T" connection 
using at least one of determining the number of zero 
crossings, determining the peak-to-average ratio, peak- 
to-min ratio and detecting data answer tones. 

2. The method of claim 1, further comprising: 
offering to the called party a choice of whether to accept 

or reject the call; 
receiving the choice from the called party; 
returning one of a busy signal and a message to the caUing 

party if the choice is to reject the call; and 
routing the call to the called party if the choice is to accept 

the call. 

3. The method of claim 4, further comprising: 
offering to the called party a choice of whether to send a 

reply message to the calling party; and 
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returning a reply message to the calling party if the choice 
is to send a reply message. 

4. The method of claim 1, wherein the alerting step further 
comprises: 

determining if the called party is a subscriber to a data 
network; 

determining, if the called pany is a subscriber, the called 

party's data network address; and 
sending a message to the called party's data network 

address. 

5. The method of claim 4, wherein the message inchides 
at least one of a dialog box, an audi*ble message, a text 
message and a series of tones. 

6. 'ITie method of claim 1, further comprising: 
receiving a disable command wherein, the second detect- 
ing and alerting steps are not performed when the 
disable command is received. 

7. A call rerouting device coupled to a first communica- 
tion network and a second communication network, com- 
prising: 

a first commimication interface that is coupled to the first 
communication network; 

a second communication interface that is coupled to the 
second communication network; 

a controller coupled to the first and the second commu- 
nication networks, wherein the controller receives a 
call from a calling party directed to a called party, 
detects whether a busy signal is received for the called 
party through the first communication interface, detects 
whether the called party is engaged in a call on the 
second communication network if permitted and if the 
busy signal is received, and sends an alert signal to the 
called party through the second communication inter- 
face if the called party is engaged in a call on the second 
communication network, evokes a "V connection in a 
connection path of the called party and receives signals 
from the "T" connection; and 

a signal processor that processes the signals received from 
the "V connection using at least one of determining the 
number of zero crossings, determining the peak-to- 
average ratio, peak-to-min ratio and detecting data 
answer tones. 

8. The device of claim 7, wherein the controller offers a 
choice to the called party to either accept or decline the call 
from the calling party, wherein if the called party chooses to 
accept the call, the controller reroutes the call through the 
second communication interface to the called party. 

9. The device of claim 8, wherein the controller offers the 
called party a choice to send a reply message to the calling 
party, wherein the controller returns a reply message to the 
callkg party through the first communication interface if the 
called party chooses to send a reply message. 

10. The device of claim 7, wherein the controller deter- 
mines if the called party is a subscriber to the second 
communication network and, if the called party is a 
subscriber, determines a called party's second communica- 
tion network address, and wherein the alert signal is sent to 
the called party's second communication network address. 

11 . The device of claim 7, wherein the alert signal causes 
at least one of a dialog box, an audible message, a text 
message and a series of tones to be output to the called party. 

12. The device of claim 7, wherein the controller docs not 
detect whether the called party is engaged in a call on the 
second communication network and does not send the alert 
signal when a disable command is received through the first 
or the second communication network interfaces. 
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